FAGE: 1 FRINT CATE. 07/25/95

FAILURE MODES EFFECTS ANALYSIS (FMEA} - CIL HARDWARE
MUMEER: 056-2211 -X

SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTION & CONTROL

REVISION: 0 05/03/88
PART DATA
PART NAME PART NUMEER
VENDOR BAME VENDOR NUMBER
LRL - PANEL R1A1 VOF0-TI0275
SRU C SWITCH, TOGGLE ME452-01(2-¥105
SRU :SWITCH, TOGGLE ME452-0102-7355

EXTENDED DESCRIPTION OF FART UNDER ANALYS!S:
SWITCH, TOGGLE, MOMENTARY - FUEL CELL/MAIN DC BUS CONTACTOR

REFERENCE DESIGNATORS:  32V73A1A1310
EVTIAIAISN
SPDT
32V7TIAIATIS12
DPOT

QUANTITY OF LIKE ITEM3: 3
THREE - ONE FOR EACH FUEL CELL

FUNCTION:

PROVIDES MANUAL CONTROLS FOR CONNECTING A FUEL CELL TO DR
DISCONNECTING A FUEL CELL FROM A MAIN DC BUS. APPLIES MOMENTARY POWER
TO DG POWER CONTACTOR FOR SWITCHING OF FUEL CELL POWER TO A OC BUS.

056 - 117



PAGE 2 PRINT DATE: 07/26/89

FAILURE MODES EFFECTS ANALYSIS FMEA - NON-CIL FAILURE MODE
MNMUMBER: 058-2211-M

REVISION#: 1 Ovi2ares
SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTION & CONTROL
LRU: PANEL R141 CRITICALITY OF THIS
ITEM NAME: SWITCH, TOGGLE FAILURE MODE: 1H3

FAILURE MODE:
FAILS TO TRANSFER TO "OFF" POSITION, SHORT TO GROUND, FAILS CLOSED IN "ON*

FOSITION

MISSION PHASE: LO  LIFT-OFF
00 ON-ORBIT
00 DE-CREIT
LS LANDING/SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY! 102 COLUMEBLA,
103 DIECOVERY
104  ATLANTIS
105 ENDEAVOUR

CAUSE:
FIECE PART STRUCTURAL FAILURE, MECHANICAL SHOCK, VIERATION, CONTAMINATION,

PROCESGING ANOMALY

CRIMCALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASS

B) N/A
C) PASS
PASSIFAI RATIONALE:
A)
B)

"B" SCREEN |5 "N/A" BECAUSE SWITCH I3 NOT NORMALLY OPERATED DURING FLIGHT.

€

- FAILURE EFFECTS -

{A) SUBSYSTEM;
LOSE OF ABILITY TC GONNECT FUEL CELL TO BUS OR DISCONNECT FUEL CELL FROM
BUS. SHORT TQ GROUND WILL ALSO CAUSE LOSS OF ASSCCIATED MAIN BUS TIE
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- NON-CIL FAILURE MODE
NUMBER: 05-6-2211-DM1

CAPABILITY BECAUSE BOTH CIRCUIT BREAKERS FOR MAIN DC BUS CONTROL WILL TRIF.
EITHER GASE RESULTS IN LOSS OF REDUNDANCY FOR FUEL CELL SAFING (CAFABILITY
TO REMOVE MAIN DC BUS LOAD FROM FUEL CELL).

{B) INTERFAGING SUBSYSTEM(S):
SAME AS [A)

{G) MISSION:
NO EFFEGT - FIRST FAILURE

{D) CREW, VEHIGLE, AND ELEMENT(3):
NQ EFFECT - FIRST FAILURE

(E} FUNCTIQONAL CRITICALITY EFFECTS:

AFTER THIRD FAILURE (LOSS OF ASSOCIATED ESS BUS), POSSIBLE LOSS QF
CREW/VEHICLE DUE TC INABILITY TG SAFE FUEL CELL WHEN FUEL CELL COOLING |5
LOST {SECOND FAILURE: LO55 OF REDUNDANT REACTANT YALVE CLOGURE
CAPABILTTY}). LOSS OF THE ASSCCIATED ESSENTIAL BUS RESULTS IN LOSS OF THE
ASSOCIATED FUEL CELL COOLANT PUMP A3 WELL AS REDUNDANT CONTROL OF THAT
FUEL CELLS REACTANT VALVES. TH!S NECESSITATES REMOVAL OF ALL LOAD FROM
THE FUEL CELL IN QRDER TO RENDER IT SAFE. INABILITY TQ REMOVE THE BUS LOAD
FROM THE FUEL CELL UNDER THESE CIRCUMSTANCES WILL RESULT IN FUEL CELL
OVERHEATING WITH SUBSEQUENT RUPTURE AND/OR EXPLOSION/FIRE.

- APPROVALS -

EDITORIALLY AMPROVED . BNA : - Koonccrn T2l
TECHMICAL APPROVAL WIA APPROVAL FORM T BB-CIL-025_03-6
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